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The invention relates to a process of preparing a bio- 
pesticide neem extract. 



It is known that various parts of neem particularly kernel 
contain substances with excellent properties for an environment 
friendly pesticide. Azadirachtin is one of the substances which 
is most potent and abundant in neeo seed kernel. 

Methods are known for extracting substances having 
pesticidal effects from neen seed kernels. In some known 
methods the kernels are crushed and then either oil is removed 
first and then the substance containing azadirachtin and other 
active compounds are extracted. In the process of removing oil, 
the properties of some heat sensitive neem ingredients, useful as 
pesticides are affected. 



The invention provides a process overcoming these 
disadvantages. The process according to the invention do not 
crush the neen seed kernels. Three major steps are used, namely 
solid-liquid extraction, 1 iqu id- 1 iqu id extraction and 

purification. Throughout the process the temperature is not 

allowed to increase more than 45^Cj» 

! 
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The solid-liquid extraction is carried out in an extractor 
with a counter current flow of the extraction solvent. The 
extraction solvent used is a saturated aqueous solution of Polar 
organic solvents partialy miscible with water and selected from 
ketones, alcohols, easters and chlorinated hydrocarbons. After 
sufficient time, the e^ftraction solvent is separated and allowed 
to settle into two layers. The botto. layer will be aqueous 
phase and the top layer will be the lighter phase containing 
polar organic solvent with the active substance. 

The top layer is separated and centrifuged with the addition 
of polar organic solvent to obtain a clear solvent extract. This 
solvent extract is evaporated at a temperature lower than 45^0 
preferably in a wiped filn. evaporator under reduced pressure. 
The condensate fro. the wiped fil« evaporator is further dried at 
a temperature of less than 45-C. at reduced pres.sure and then 
washed with non-polar organic solvents such as hexane. petrol.o. 
ether or benzene and dried to obtain a neem extract containing 
at least 20X of azad irachtin . 



Thus the invention provides a process of preparing 

pes t ic ide 



a 



bio 



* - _ ; of ip.ae;t 20% a 2 ad i r ac h t i n , 
neen extract containing at lease cv^^ 



said process ..-.p.isin« the .t.ps of flowing a sa.ura.eu 
aqueous solution as an extraction solvent counter currently 
through uncrushed nee« seed kernels, the said saturated aqueous 



solution containing non-polar organic solvents partly miscible 
with water selected from ketones, alcohols, easters and 
chlorinated, hydrocarbons; allowing the solvent extract to 
settle into two layers comprising a top lighter phase and a 
bottom heavier aqueous phase; separating the lighter phase and 
recycling the aqueous phase to the first step; mixing the 
lighter phase with additional polar organic solvent a'nd 
centrifuged to obtain a clear solvent extract free of heavy- 
phase; the clear solvent extract is evaporated at a pressure 
iQwer than the atmospheric pressure, maintaining the temperature 
of the extract to less than 45°C and the residue is further dried 
at a pressure lower than atmospheric pressure and at a 
temperature lower than 45*^C to obtain a wet substance; the wet 
substance is dissolved and precipitated in a solvent selected 
from hexane. petroleum ether and benzene, and the precipitate is 
dried in vacuum to obtain pure neen extract containing at least 
20% azad iracht in . 

The process will be further described with reference to the 
accompanying drawing showing the process flow. 

The neem seed is subjected tp a counter current flow of a 
saturated aquscus solvent aTLer initial extraction with 
intermitent agitator in the aqueous solvent containing a mixture 
of water and a polar organic solvent selected from ketones, 




alcohols, easters and chlorinated hydrocarbons. The polar 

organic solvent used are only partialy miscible with water. 
Prefered solvents are ketones such as butanone, pentanone and 
hexanohe, alcohols such as butanol and pentanol, and chlorinated 
hydrocarbons such as chlor one thane and tr ichlorome thane . 
Prefered pH of the extraction solvent is from 2 to 9. The solvent 
extract from the solid-liquid extraction step is allowed to 
settle, and the lighter phase is separated and i iqu id - 1 iqu id 
extraction is carried out using the same type polar organic 
solvent used in the first step. The solvent extract is then 
evaporated at a temperature less than 45*^C and at a pressure 
below the atmospheric pressure. It is preferable to use wiped 
film evaporator to avoid the rise of temperature of the extract 
above 45*^C. After evaporation the residue is further dried at 
low pressure and at a teEaperature not exceeding 45^C. It is then 
purified by disolving and precipitating in an organic solvent 
selected from hexane, petroleum ether and benzene. The 
precipitate is dried in vacuusa to obtain the bio-pesticide of 
neem extract containing at least 20% azad iracht in . 

The process according to the invention provides bio- 
pesticide of neem extract with better pesticidal activity 
compared to necui eACiaots proouueu by process known in prior art 
due to the higher azadirachtin content and the purity of the 
ex tr ac t . 



WE CLAIM : 

1. A process of preparing a bid-pesticide neem extract 
containing at least 20% azadirachtin , said process comprising 
the steps of flowing a saturated aqueous solution as an 
extraction solvent counter currently through uncrushed neem seed 
kernels. the said saturated aqueous solution 

containing non-polar organic solvents partly miscible with water 
selected from ketones, alcohols, casters and chlorinated, 
hydrocarbons; allowing the solvent extract to settle into two 
layers comprising a top lighter phase and a bottom heavier 
aqueous phase; separating the lighter phase and recycling the 
aqueous phase to the first step; nixing the lighter phase with 
additional polar organic solvent and centrifuged to obtain a 
clear solvent extract free of heavy phase; the clear solvent 
extract is evaporated at a pressure lower tlian the atmospheric 
pressure, maintaining the temperature of the extract to less than 
45°C and the residue is further dried at a pressure lower than 
atmospheric pressure and at a temperature lower than 45*^0 to 
obtain a wet substance; the wet substance is dissolved and 
precipitated in a solvent selected from hexane, petroleum ether 
and benzene. and the precipitate is dried in vacuum to obtain 
pure r.eem extract cor. Lain ir.g at least 23X azad i rach t in . 
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ABSTRACT 
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